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Dssciiptlon 

Thte invention relatBs generaliy to a method and structure for reducing the capacftive coupling either be- 
tween lines on the same layer (Intralayer) or t>etween lines on superposed layers (interlayer} In VLSI or ULSI 
6 circuits. In more particular aspects the piBsent Invention relates to a method and structure for yielding an ef- 
fectively reduced dielectric constant between lines on the surfooe of a given Vl^l or ULSI chip or on lines 
mounted on various layers or surfaces on VLSI or ULSI structures utilizing air, othergasses, ora partial vacuum 
as a dielectric medium. 

It has been conventional prior art practice in Integrated circuit chip production to utilize materials such as 
10 sllioon dioxide, silicon nitride, polylmides and certain other oiganic rreterials as dielectric materials interposed 
between the metal lines on a given layer and between varfous layers of metalization In the wiring portion of 
the integrated dicuit chip. 

EP-A-043 014 includes m^hods and apparatus for providing relatively long oonductora on integrated chips 
witii substantially reduced RC time constants. The preferred mode utilizes a substrate having a m^Hzatlon 
15 pattern wherein etching or milling into the substrate creates a cavity with a metallization conductor disposed 
In the mouth of the cavity, said cavity being metallized to provide the second conductor. A similar structure 
may t>e fDrmed by utilizing orfentatlon dependent etchant which attadcs the surface much quicioer than the sur- 
face to provide an etched V-shaped cavity wherein tiie first conductor is still an elongated ntetailization segment 
in the mouth of the V, and the V is metallized to provide the second conductor. Also, a single conductor, such 
20 as the elongated metallization strip may be extended to a conductor on the reverse side of the substrate by 
providing a pyramid shaped hole from the first conductor through the substrato, which hole is metaliized to 
extend the first conductor to the second conductor via the hole in the substrate. 

However, as the integrated circuit technology progresses into a Very l^arge Scale Integration (VLSI) and 
beyond to Ultra Laige Scale integration (ULSI) the spacing between the metal lines on any given plane and 
2S the interplanar spacing of metsd lines becomes less and less, extending into the submicron range for Intralayer 
spacing. This Increases the capacftive losses between the lines and gives rise to a need for the space between 
the lines having improved dielectric properties: i.e.. with a dielectric constant as low as possible. 

The dielectric constants of silicon nitride (which is about 7.0). CVD silicon dioxide (which is 3.9). and poly^ 
Imldes (which are about 3.8), are not suff Iclentiy low to provide acceptable insulation in these submicron rang- 
so es; hence. It b necessary to provide a medium with Improved dielectric properties, e.g. a constant of 2.0 or 
less In the Intraplanar spaces between lines and interplanar spaces b^ween lines at different levels. 

IBM Technical Disclosure Bulletin, >fol. 32, Na 86, October 1989, pp. 418-419. "Metiiod to improve Dl- 
electrfc Properties cf Insulatore" describes how the effecthre dielectric constant of existing insulators can be 
lowered through process modification as opposed to the use of a new generation Insulator with a lower intrinsic 
ss dielectric oon^ant Rather than using a blanket insulator, the insulator » patterned to support the interoon- 
nectlon metal at Intervals along Its length and at the interlevei via locations. Doing so allows air to become a 
significant portion of the effective dielectric constant Since air has a much lower dielectric constant than ex- 
isting organic or inorganic Insulators, the ^foctive dielectric constant is lowered. 

The invention as daimed is intended to remedy these drawbada and soh^es ttie problem of providing an 
40 improved insulation. 

Accordingly, a method and structure for providing an Insdating electrical space between two lines on a 
layer of material or between lines on adjacent superposed layere of material are provided as defined by dalms 
1 and 9, respectively. According to th» invention a base member is formed having a plurality of support mem- 
bers extending upwardly from said base member. A removable material is deposited on said base member and 
46 around said support members. A cap member of Insulating material is then disposed over said support mem- 
bera and said removable material. Access openings are formed in at least one of the base member or the cap 
member communicating with said rsmovabie material. The removable materia Is removed through the access 
openings to thereby define a space between said cap member and said base member and between said sup- 
port membera. During this step a partial vacuum (In which some Inert gas may be dispersed) may be cr^ed 
so in the space vacated by the renrKnrable material. 

The access openings are then filled in so as to provide a sealed space between the cap member and the 
base member which has a very low dielectric constant 

For a better understanding of the present invention and its further objects and advantages, preferred em- 
bodiments of the Invention are described k>elow with reference to the accompanying drawings, in which: 
ss Figures 1 a through 1 h are perapectlve sectional views somewhat diagrammatic showing various steps in 

one method of produdng a structure according to this Invention: and 
Figures 2a through 2m are perapectlve sectional views somewhat diagrammatic showing various steps In 
anotfier method of producing a structure according to this invention. 
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Referring now to the drawing and for the present Figures 1a through If the various steps In producing a 
structure acoordlng to one method of the present Invention are depictad, somewhat diagrammatioalty. As 
shown In Figure 1a an Insulating substrate material 10 such as SlOa is provided which may overlie the devices 
on a VLSI or UL6I integrated cirouit chip (not shown). The Insulating material 1 0 has disposed thereon metal 

a lines 12 which m^ be duminum or other mstal which have been patterned oonventlonai photolithographic 
techniques to piovkle the desired nvlring structure on top of the Insulating layer 1 0. Aiayer of removable materlai 
14 Is deposited atop the substrate material 10 and around the m^ ilnes 12. The prefened material for this 
is a pofy-para-xyfylene. (PPX) an of\|anic polymer sold by Union Cart>lde Corporation, under the Trademaric 
Parylene N. which can l>e readily selectiveiy removed under certain specific oondttions as wiD be described 

10 presently. However, other removable materials which have the property of being etched or consumed at a rote 
significantly and substantially faster than any of the material surrounding it (i.e. the metal and silicon dioxide) 
can also be used. Other such additional matertals include spun on glasses which can be removed In HF add 
etch. 

When paryiene is used, this can be deposited by chemicai vapor deposition (CVD) techniques which are 

is well icnown in the art For example, CVD deposition by the Gorham method is a very good technique. This is 
done after first optlondily applying an adhesion promoter such as AliOO sold by Shipley Co. Thereafter the 
PPX is applied tvy heatkig the f^X souroe materia] to lOd^'C and passing the vapor through a furnace in a 
tube at425**Cand thereafter depositing the heated vapor onto the substrate in a chamber at 5.32 Pa (40 mil- 
iitorr) pressure and room temperature. When the material has been deposited It is i^narized by a suitable tech- 

20 nlque such as an etch Iwcic or other ptanarization techniques so that the top surface is flush with the top of 
the metal lines 12. One such etch back technique is as follows: A layer of planarizing res^ material, such as 
AZ1350 sold by Shipley Co. is spun applied and then haloed at about 12C^C. This is followed by etching in Q2 
in a reactive Ion Aching tod. This etching continues until all the resist has been removed and the resulting 
structure is a planarized surface of parylene 14 and metal lines 12. This ^ructure is shown in Figure 1 b. 

ZS ^ An insulating cap material 16 is then deposited on top of the planarized paryiene surface and m^. which 
cap preferably also is silicon dioodde which can be deposited by oonventioriai tech niques. in o^ 
the SIO2 Is deposRed In an AME 3300 deposftion tool using 1 .9% SIH4 wtth He at 3000 socm. and at 2500 
seem, carried out at a pressure of 266 Pa (2.0 Ibrr). a temperature of 340**C. and a power of 1 50 watts. Fd- 
lowir^ this, a layer of photoresist materlai 18 is deposited on top of the Insulating material 16 and patterned 

30 by conventional photolithographic processes so as to provide the desired opening configurations 19 for access 
to the metal lines and to parylene material as will become dear presently and as shown In Figure 1c. 

The revealed Si02 material on the cap 1 6 undertykig the openings 19 is removed by any conventional etch- 
^ Ing technique utilizing the unexposed remaining photoresist material 16 as a mask. One such technique being 
as follows: The SIO2 Is etched in an AME 61 00 etohlng tool using CHF^atrs socm. and CQ2 at 6 seem, carried 

K out at 5.32 Pa (40 milllton), at ambient temperature and at a power of 1200 watts. The remaining photoresist ' 
16 Is then removed. This will result In the structure shown In Figure Id. As can be seen in Figure Id there are 
a plurality of openings one oT which b shown at 20, which extends through the cap material 1 6 to the underlying 
nt^ization layer 12, while other openings, one of which is shown at 22. extend through the insulating cap 
material 1 6 and oonrvnuniCTte with the underlying paryiene material 14. The openings 20 will be used to provide 

40 Interlayer contact and the openings 22 will be used as access openings to remove the materlai 14 as will be 
described presently. 

Am^ such as tungsten 24 is deposited in the openings 20 as shown in F^ure 1 e which can be effectiveiy 
aoobmpiished by selective deposition as follows: The tungsten Is deposited In a Varian 5100 tod. using WF^ 
at 10 socm, H2 at 200 socm. 8IH4 at 10 socm and at a temperature of about 300*'C. 

45 FoQowing the tungsten deposition, the parylene material Is removed through the access openings by heat- 

ing the entire ^ructure in an rich atmosphere at a temperature of akxujt 200*'C. This will cause the peryiene 
material 14 to react with the oxygen In the atmosphere and essentially turn to gas and be expdied through 
the access openings 22 leaving spaces 25 between the metal lines 12 and between the base layer 10 and the 
cap 16 as shown in Figure If. 

so At this pdnt in the process, the access openings 22 are filled, preferably by a technique of CVD deposition 

of SiOa utilizing an Inert carrier gas at a pressure of about 13.3 Pa (100 mlllitorr). This is quite a low pressure 
and any ambient atmosphere which is conteined within the spaces between the base 10 and cap 16 and be- 
tween metal ilnes 1 2 is replaced by the vacuum and a certein small amount of whatever carrier gas is used to 
perform chemicai va[)or deposition of the SiOj. This chemicai deposition of SIO2 will effectivdy dose the ao- 

55 cess openings 22, and, since the process is being carried out at tiie very low pressure of 1 3.3 (1 00 mill Itorr) 
with inert carrier gas the resulting space between the metal lines 14 has a very low pressure therein conteining 
only smal amounts of inert gas. This will give a dielectric constant of 2.0 or less. 

In the deposition of the SiOa on the cap 16 to dose the access openings 22 there will also be a layer 26 
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ortheSI02niaterlaldepositBdonthe top thereof 88 shown In Ffgure 1g. This layer 26 is then blanket etched 
by the reactive ion ^chfrig (R.I.E.) process as described above to expose the top of the tungsten as shown in 
F^ure 1 h. vdiUAy can then act as a via or stud for interiayer connection. The desired metallizBtion can then be 
applied to the top of the cap layer 1 6. and the whole process repeated if additional layere of metallizations are 
s desired. 

Refenir^ now to Figures 2a through 2m the steps in another embodiment of this Invention are sliown which 
is particularty effective for providing not only Intralayer insulation between two metal lines on a gh^en layer, 
but also is especialiy effective for providing Interiayer insulation of metal lines on two superposed layers of 
insulation. 

10 In this embodiment a first layer of metal 31 such as tungsten is blanket deposited orrto an insulating sub- 

strate 30 such as silicon dk»dde by any suitable deposition technkiue. One such technk|ue is a sputter process 
utilizing a Perkins-Bmer 4450 tool at 600 watts D.C. magnetron sputtering at 1.33-3.99 Pa (10-30 miliiton) 
pressure with a bias of between 0 and 60 volts. Thereafter a layer of aluminum Is blanket deposited onto the 
tungsten by any suitable prooess. This aluminum can be deposited by using an RF evaporatton source at a 

15 pressure of about 133 |iPa (1 microton). On top of the aluminum metal 32. a siikxm dkxxkie layer 34 is deposited 
as prsvtously described. On top of the sllkx>n dloxMe layer 34 a layer of sllkxm nitride 36 is deposited. The 
8ilkx>n nitrfcte deposltkMi is preferably done in an ASM tool utilizing SiH4 at 175 socm. and NH3 at 325 seem, 
carried out at a pressure of 2^ Pa (2 ton), a temperature of 375«G. and a power of 1 60 watts. This Is the starting 
structure and is shown in Figure 2a. 

so The overlying silicon nitride layer 36 is then patterned by convention phofeollthographfc techniques and 

reacth/e k>n etched to provide the structure shown in Figure 2b wherein there are a series of pads of silicon 
nitride 36 atop the silicon dkndde layer 34. 

A layer of photoresist material 38 is then deposited over the surface of the structure shown in Figure 2b 
and patterned and devefoped in a oonventtonal manner to provkie the pattern shown in Figwe 2c. The pattern 

2S of the photoresist 38 corresponds to the desired pattern of lines whteh will be etohed in the undertyirqi metei 
layer 32 as will beoon» apparent presently. 

The silicon nitride pads 36 have been intentionally made slightly wider than the width of the photoresist 
pattern material 38 so as to provkJe a self^lignlng feature which Is well known In the art At this point the access 
nitride 36 is trimmed in an AME Hexode tool using CHFs at 75 seem, and O2 at 10 seem, carried out at a power 

30 of 800 watte. This provides the structure shown In Figure 2d. 

At this point the structure Is etched using the undeveloped photoresist pattern 38 as a nmsk. the etching 
first being through the exposed silicon dioxide 34 down to the exposed metal layer 32 and thereafter the alu- 
minum metal layer 32 Is ^ched so as to reveal the underlying tungsten 31 and provide a line pattern as shown 
in Figure 2e. This etching takes place by the foitowing prooess: Firet the SIO2 Is ^ched as previously described 

35 until It is oompl^y removed to expose the aluminum metel. The aluminum is etched in an AME 8300 tool using 
a multistep process as follows: 

first in CF4 at 40 seem, carried out at a pressure of 3.33 Pa (25 milliton) with a D.C. bias of 25 volts; 
thereafter fri BC1 3 at 140 socm, CI 2. at 30 seem. CHs at 15 socm, and CHi at 1 S socm, carried out at a presm 
of 4 Pa (30 milliton) and a D.C. bias of - 160 volts until the unmasted aluminum b removed. 

^ At this point the remaining photoresist 38 Is Gripped away. The silkxin dkixkle whnh underiies the photo- 

resist iHJt which » not covered by the SisMi pads 36 is removed by etching as prevk)usiy described, the pads 
36 acting as etoh marics on the Sr02 layer 34 and the tungsten 31 acting as an etch mask on the SiOa layer 
30. The tungsten 31 is ttien removed by any suitable means, such as by reactive ion etching in a suiteble gas 
such as SFe at a rate of 150 nm per minute. This will provkJe the structure as sown in Figure 2f. At this stage 

« in the process underlying aluminum metal lines 32 have disposed thereon stenchk>ns 40. two of whteh is shown 
in Figure 2f. each stanchtons being comprised of a silkxm nitride layer 36 and a siiioon dkudde layer 34. 

Removable material 41 such as parylene Is deposited (as prevtously described) onto the surface of the 
substrate 30 so that it fills b^ween the metal lines 32 and around the standikHis 40. and Is planarized back 
as prevkHJsly described to the structure shown In Figure 2g. (The slikx>n nitride need not remain after this point 

so in the process, and If desired can be removed as a part of the planarizatton operatton usfrig conventtonal tech* 
nk^ues as prevtousfy described.) 

A cap layer 42 of siikx>n dioxkJe is then blanket deposited on top of the structure shown in Figure 2h. A 
layer of photo resist is deposited on the cap layer 42 and patterned and developed as described in the prevtous 
errtodiment to provkie for the necessary via and access openings. Via openings, one of which Is shown at 

55 44. and access openings 46. are etohed through the silicon dioxide cap layer 42 by the technk|ue as prevkxjsiy 
descril)ed. the via openings being k>cated above the stenchk>ns 40 and the removal or access openings 46 
being tocated above the removable material 41 and the photoresist material removed to provide the structure 
as shown in Figure 21. It shouki be noted that the etohing of the via hole 44 proceeds through both the oxkie 
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cap materiaJ 42 and the allioon nttrlde 38 and the underlying oxide matedal 34 to the metal 32. This etching 
piooesa Is canled out in an AME 8100 etching tool wherein the SIO2 is first etched as previously described to 
remove the 8K)2 revealing the eiiioon nitride. The sllioon nitride is then etched In an AME Hexode tool as pre- 
viously descrbed Id reveal the SIQ^. This find iayer of 8IQa is etched as previously descfft>ed to reveal the 

a underlying aiuminum lines. 

As in the praviousiy descrilied embodiment, metal 48 is deposited into the via 44 to provide an interoon- 
nection which pr^eraUy is tungsten as previousiy descr&ed and shown in Figure 9. The material 41 is then 
removed as previously described, if the material Is parylene it is removed tjy heating the structure in an O2 
atmosphere at about 200% or less until the material is removed as shown in Figure 2k providing spaces 50 

fo between the iines 32 and between the liase 30 and cap 42. If the materiai is spun on glass It can be etched 
out by a solution of 100 parts HNOa, 100 parts H^O, and 1 part HF. If otiier material is used ft can be suitably 
removed by selecting enchants that do not signif icantiy react eitherwith the silicon dioxide, or the sllioon nitride 
or the me^. 

The structure Is then sut)|ecled to a CVD sllioon dioxide deposition as previously described to dose the 
is access openings 46 and provide a iayer 52 on top of cap 42 which when done at a pressure of 13.3 Pa (miliitorT) 
will rssuit in a relatively low pressure spaces 50 as shown In Figure 21. The layer S2 is then etched twicic as 
previously descrit)ed to provide the resulting structure shown In Figure 2m. 

This particular embodiment Is partlcularty adapted not only for use with tntralayer insulation but also ln> 
terlayer insulation in that there is provided a plurality of stanchions or supports 40 separating the twise iayer 
20 30 and cap layer 42, which stanchions are comprised of a layer of silicon dioxide and silicon nitride overlying 
the metal lines 32 thus incrsasing ttie space 50 constituting ttie space between the iayer 32 and the cap 42. 



Claims 

2S 

* 1. A method of providing an electrfcaliy insulating medium between a base insulating member and a super- 
posed Insulating cap member comprising the steps of; 
providing said base member (10; 30). preferably silicon dioxide; 

forming a plurality of support means (12; 31/32. 40) extendlr^ upwardly from said base memt)er. said sup- 
so port means comprising at least a metai layer; 

depositing a selectively-removable material (14; 41). preferably poly-para-xyiylene or spun on glass on 
said base memt>er and on said support means, planarizing said removable material so that at least the 
upper surface of portions of said support means and the upper surface of said removable nrateriai are 
coplaiiar; 

35 providing said cap member (1 8; 42) on the thus obtained planarized surface; 

forming access opening means (22; 48) in said cap member communicating with said removable materied; 
removing said removable nrtalerial through said access opening means without appreciably removing any 
of tlie bese member or ttie cap member or the support means to thereby d^ne a space between said 
base member and said cap membo-and around said support means; 

40 thereby providing a space between said membere and around said support means of a low dielectric con- 

stant 

2. The m^hod as defined in daim 1 wherein said support means includes a piurdity of metal lines (12; 31/32) 
formed on an Insulating substrate. 

46 

3. The method as defined In daim 2 wherein said cap member is an Insulating material, preferably silicon 
dioxide. 

4. The method as defined daim 3 wherein said cap member is deposited directiy onto said metai lines and 
80 said removable material. 

5. The method as defined in daim 3 wherein said support means indude a plurality of stanchions (40). pre- 
ferably formed by deposition and selective Aching of insulating materials, on said metal lines; and 
wtierein said cap member is deposited onto said stanchious and said removable ntaterial. 

59 

8. The method as defined in any one of the preceding daims 3 to 5 further providing via openings (20; 44) 
through said insulating cap member, and filling said openings ¥fith a metal, thus contacting said metal 
lines. 
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7. The method as defined In any one of the preceding dalma 3 to 6 wherein said aooess openings are sealed 
l>y depositing an Insulating material In saM aooess openlrms. 

8. The method as defined in claim 7 wherein a vacuum Is created In said space during the step of depositing 
the insulating material in said access openings. 

9. A Vl^l or ULSI fracture comprising, a dielectric base member (10. 30). 

a plurality of spaced metal conducting lines (12: 31, 32) formed on said base membere and extending 
upwardly theief roin; 

a dielectric cap member (16, 42) superposed on said base rramber and supported at least in part by said 
metal lines, 

said cap member, said base member and said metal lines defining a plurality of spaces therebetween, 
each of said spaces having a dielectric constant of less than 2.0. 

10. The structure as defined In daim 9 wherein said cap member is supported directly on said metal lines. 

11. The structure as defined In daim 9 or 10 wherein a plurality of insulating ^anchions (40) are formed on 
said metal lines, and said cap member Is supported on said insulating stanchions. 

12. The structure as defined fri any one of the preceding claims 9 to 11 further characterized by m^ viae 
(44) extending through said cap member and contacting said m^ lines. 

13. The structure as defined in any one of the precedvig daims 9 to 12 further charaderized by access open- 
ings (22. 46) In said cap member, said access openings being sealed with an Insulating material. 



PatentansprQche 

1. Verfahren zur Hersteilung elnes elektrisch Isoiierenden Mediums zwfschen einem isdierenden Basiseie- 
ment und einem darflbeigeschichteten isdierenden Abdeckelement das folgende Schritte belnhaltet: 
Bereitstsllen des Basisdementes (10; 30). vorzugswsise Silldumdiaxid: 

Bllden einer Mehrzahl von Trtgenmlttdn (12; 31/32. 40). die sidi von dem Baslselement aus nach oben 
erstrecken. wobei die TrSgermlttd wenigstsns eine Metallschicht belnhaiten; 

Aufbringen eines selektiv entfernbaren Materials (14; 41), vorzugsweise Pdypaiaxylylen Oder aufg^ 
schleudertes das. auf dem Basiselement und auf den Tragermittdn. Planarisleren des entfernbaren Ma- 
terials, so daS wenigstens die Oberselto von Bereichen der TrSgennittd und die Oberselfe des entfern- 
baren Materials kopianar sind; 

Erzeugen des Abdedcdements (1 6; 42) auf der so erhaltenen planarisierfen Oberflache; 

Bllden von Zugriffsdffhungsmittein (22; 46) in dem Abdeckelement. die mit dem entfernbaren Material in 

Verblndung stehen; 

Entfemen des entfernbaren Materials dutch die Zugriff^dffhungsmittel hindurch. ohne etwas von dem 
Basisdement oder dem Abdeckelement oder den Tragermittdn merklk;h zu entfemen. um dadurx^h einen 
Zwischenraum zwischen dem Basisdement und dem Abdeckdement und um die Tragermittd herum zu 
definferen; 

wodurch ein Zwischenraum zwischen den Elementen und um die T)Agermittel herum mIt einer nledrigen 
Dielektrizititskonstante bereltgestdit wbd. 

2. Verfahren wie in Anspnich 1 def Inlert. wobel die Trftgennlttd eine Mehrzahl von Metalibahnen (12; 31^) 
beinhdten. die auf dnem isoiierenden Substrat ausgedidet sind. 

3. Verfahren wIe in Anspruch 2 def iniert. wot>ei das Abdeckdement aus einem isdierenden Materid besteht. 
vorzugsweise 8iltoiumdk>xid. 

4. Verfahren wie in Anspruch 3 def iniert, wobei das Abdeckdement direkt auf die Metalibahnen und das ent- 
fernbare Materid aufgebracht wird. 

5. Verfahren wrie in Anspruch 3 definiert wobei die TrBgermittd eine Mehrzahl von Stutzen (40). die vor- 
zugsweise durdi Depositton und sdekthres Atzen von isdierenden Materialien erzeugt wenjen. auf den 
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Motailbahnen belnhalten; und 

wobel das Abdeckelefnent auf die StOtzen und das entfernbare Material aufigebrecht wtid. 

0. Verfahren ¥fie In iiyendelnem der vorheioehenden AnsprOche 3 bis 5 definiert bei dem des weiteren 
B DurchlQorTtBkt8ffnungen (20; 44) dutch daa Isolierende Abdeckeiement hlnduroh erzeugt und die Offnun- 

gen mft einem Metall Qef Qllt wefden. womit die lAetallbahnen loontaidiert werden. 

7. Verfahren wie in biBendeinefn der vorheiyehenden AnsprOche 3 bis 6 deflniert wobei die Zusriffedffhun- 
gen durch Aufbringen eines Isdierenden Materials in die Zugriff^dfTnungen verslegelt werden. 

10 

3. Verfahren wie in Anspnjch 7 def inieiX wobel in dem ISwischenraum wShrend desSchritts des Aufbringens 
des isollerenden Materials In den ZuoriffedTftiungen ein Valoium erzeugt wird. 

9. VLSI- Oder ULSI-Struldur, mit einem dielelctrischen Baslselement (1 0. 30). 

f 5 einer Mehrzahl von mit At>stand vonelnander angeordneten leitenden Metalibahnen (1 2; 3 1 , 32), die auf 

den Basiselementen gebildet sind und stoh von diesen am nach ok>en erstrecicen: 
einem dieleictrischen Abdedcelement (16. 42), das auf das Basiseiement geschlchtet 1st und wenlgstens 
teilweise von den Metailbahnen g^ragen ist, 

wobel das Abdedoelement, das Baslselement und die Metailbahnen eine Meivzahl von Zwischenraumen 
20 zwischen denseiben def Inieren. 

wobel JederderZwischenriiume eIne DieleidrtdtStsioonstants von idelner als 2.0 aufwelst 

10. Stnildur wie In Anspnjch 9 d^niert. wot>ei das Abdedcelement direld auf den Metailbahnen getragen ist 

28 11. Struktur wie in Anspmch 0 oder 1 0 definiert wobei eine Mehrzahl von isollerenden Stutzen (40) auf den 
Metailbahnen ausgebildet ist und das Abdedcelement auf den isdierenden StOtzen getragen ist 

12. Stnilctur wIe In Irgendelnem der vorheigehenden AnsprOche 9 bis 11 definiert welter gelcennzelchnet 
durch kAetaOdurchkDntBicte (44). die sich durch das Abdedcelement hindurch erstiedcen und die MetaK- - 

90 bahnen la>ntalctlerBn. 

13. Struktur wie In bgendelnem der vorheigehencien AnsprOche 9 bis 12 definiert welter gekennzeldinet * 
durch ZugriffeOffhungen (22. 46) In dem Abdedcelement wobel die ZUgriffedffhungen mit einem Isdie- ' 
renden Material verslegelt sind. 

35 

Revs ndlcatlons 

1. Pioo6d6 d'obtentkHi d\jn support isdant 6lectr1quement entre un 6l6ment Isdant de base ^ un 6l^ment 
40 de couverde Isolant superpose comprenant les 6tapes sulvantes: 

foumfture dudit ^^ment de base (10; 30), de pr^f^rence du dnxyde de sliicium; 

formatbn d'une plinlit6 de moyens de support (12; 31/32, 40) s*6tendantvefs le haut4 partir dudit 
dement de base, iedit moyen de support comprenant au mdns une oouche m6taliique: 

ddpOt d'un mat§riau pouvant dtre 8upprim6 de manl^ 86lective (14; 41), de pr^6rence du pdy- 
45 paraxylyl^ne ou 6tal6 sur du veme sur ledit ^6ment de base et sur Iedit moyen formant support de pla- 

n^Ification dudit mat6rfau qui peut ^re supprim6 de telle sorte qu'au mdns la surface sup^rleure de par- 
ties dudit mc^en formant support et ia surface sup^rieure dudit mat§rlau pouvant dtre supprim^ sent oo- 
planaires: 

foumlture dudit 6lteient formant couverde (16; 42) sur la surface plane ainsi obtenue; 
so Ibrmatlon de moyens (22; 46) formant ouvertures d'accto dans ledit 6l6ment formant couverde 

communiquant avec iedit mat^riau pouvant Otre supprim6; 

r^rsK dudit mat6riau pouvant dtre supprim6 k travers ledit moyen fwmant ouverture d'acote sans 
retrer de nuini^re appreciable I'un de i'6l6ment de base ou de r^l^ment de couverde ou le moyen de sup- 
port afw\ de d6finir un espace entre ledit element de base et ledit 6l6ment formant couverde et autour 
55 dudh rm^n formcvit support 

af In de fournir un espace entre lesdits ^^rnents et autour dudit moyen formant support de falble 
constante di6lectrique. 
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2. Pioo6d6 aeion la iBvendlcation 1 dans lequd ledit moyen Ibrmant support oomporte una piuraltt6 de lignes 
m^talHquas (12; 31/32) fonntes but un substrat Isolant 

3. Pioc6d4 selon la revendlcation 2 dans lequel ledit ^l^inent fbnmant oouvarde est en un mal6riau isolant, 
de pr6f(6renoe du dbxyde de salidum. 

4. Pioo6d6 selon la revendlcation 3 dans iequei ledit 6l6ment fonnnant oouverde est d6pos6 directement sur 
lesdftes lignes m6tailiques et ledit mat^u pouvant ^re retire. 

8. Proo6d6 selon la revendlcation 3 dans lequel ledit moyen formant support oomporte une plurality de ban^ 
(40). de pr^f^renoe Ibrmdes par d^pOt et attaque selective de mat^riaux isolants. sur lesdHes lignes m6- 
talliques: ^ 

dans lequel ledit 4l6fnent fbnnant couverde est d6pos6 sur ladKe barre et ledit mat^riau pouvant 
6treietiii& 

6. Pioo6dd selon Tune queloonque des revendicatlons pr6c6dentes 3 d 5 oomprenant en outre des ouver- 
tures (20; 44) & travers ledit 6l6ment formant oouverde isolant. le rempllssage desdites ouvertures avec 
un nn6tal. paroonsdquent en oontact avec lesdites lignes m^llques. 

7. Piocdd^ selon I'une queloonque des revendications pfi6c6dentes 3^6 dans lequel lesdites ouvertures 
d'accto sont ferm^es en d^posant un matftriau Isolant dans lesdites ouvertures d'aocte. 

8. Ptx}G6d6 selon la revendlcation 7, dans iequei un vMe est cr66 dans ledit espace au coura de l*6tape de 
d6pdt de mat6r1au isolant dans lesdites ouvertures d'aoote. 

9. Structure VLSI ou ULSI oomprenant un dement de base di^ectrique (1 0. 30). 

une plurality de lignes conductrices m6talllquesespaG6es (12; 31, 32)form6essurlesdits 6l6ments 
de base ^ s'^tendant vers le haut de oeux-d; 

un ^l^ment de oouverde di^lectrique (16. 42) superpose audit ^i^ment de base et supports au 
molns en partie par lesdites lignes m^talliques, 

ledit dement de oouverde, ledit 616ment de base et lesdites lignes m6taDiques d6finlssant une plu- 
ral It6 d'espaces entre eux. 

chaoun desdits espaoes ayant une constante di^ectrique lnf6rieure & 2,0. 

10. Structure selon la revendlcation 0. dans laquelle ledit 6l6ment formant couverde est supports directement 
sur lesdites lignes m6taliiques. 

11. Structure selon la revendlcation 9 ou 10 dans laquelle une plurality de barres isolantes (40) sont formte 
sur lesdites lignes m^talliques. et ledit 6l6ment fomiant couverde est supports sur lesdites baires isolan- 
tes. 

il. Structure selon l*une queloonque des revendications pr6c^entes 9 d 11 caract6ris6e en outre par des 
travers^es m^liques (44) s'6tendant d travers ledit 6t6ment formant oouverde et en oontact avec le»- 
dites Ifgnes m^liques. 

13. Structure selon Tune queloonque des revendications pr6c^ntes 9 d 12 caracteris6e en outre par des 
ouvertures d'acote (22, 46) dans ledit 6l6ment formant oouverde, lesdKes ouvertures d'aoote 6tant fer- 
m^es avec un nnal6rlau isolant 



EP 0 373360 01 




10 




11 



EP 0 373 360 61 




12 



EP037SS60B1 




13 



EP0373S60B1 




14 



